Three new xanthones, 1-hydroxy-3-hydroxyethyl-5-methoxy-6-methoxycarbonylxanthone (1), 1,4-dihydroxy-3-hydroxyethyl-5-methoxy-6-methoxycarbonylxanthone (2), and 1-hydroxy-3-hydroxyethyl-4-methoxy-8-methoxycarbonylxanthone (3), together with five known xanthones (4-8) were isolated from the fermentation products of an endophytic fungus Phomopsis sp.. Their structures were elucidated by spectroscopic methods including extensive 1D-and 2D-NMR spectroscopic techniques. Compounds 1-3 and 7 were also tested for their cytotoxicity against five human tumor cell lines (NB4, A549, SHSY5Y, PC3, and MCF7) by the MTT method, with paclitaxel used as the positive control. Compound 1 showed cytotoxicity against A549 and PC3 cells with IC 50 values of 3.2 and 2.5 μM, respectively, 2 showed potential cytotoxicity against NB4 cells, with an IC 50 value of 3.6 μM, and 3 showed cytotoxicity against A549 cells with an IC 50 value of 3.5 μM.
In nature, xanthones have mainly been found as metabolites from fungi and plants. They appeal to medicinal chemists because of their pronounced pharmacological effects including antibacterial [1, 2] , tumor inhibition [3] , anti-inflammatory [4] , anti-tobacco mosaic virus [5] , antioxidant [6, 7] , anti-tuberculous, and antitumor activities [8, 10] . In previous works, some bioactive xanthones with anti-inflammatory, antimicrobial, and potential cytotoxicity were isolated from the fermentation products of Phomopsis species [11, 12] . With the aim of searching for new bioactive metabolites from the fermentation products of microbes, an endophytic Phomopsis sp. was isolated from the rhizome of Paris polyphylla var. yunnanensis, collected in Shizhong, Yunnan, P. R. China, and the chemical constituents of its fermentation products were investigated. As a result, three new (1-3) and five known xanthones (4-8) were isolated. The structures of the new compounds were elucidated on the basis of a comprehensive analysis of their 1 H and 13 C NMR spectra. In addition, the cytotoxicity of compounds 1-3 and 7 against five human tumor cell lines was evaluated. The details of the isolation, structure elucidation, and cytotoxicity of the isolated compounds are reported in this article.
The fermented substrate was extracted with 70% aqueous acetone. The extract was subjected repeatedly to column chromatography on silica gel and RP-18, and semi-preparative RP-HPLC separation to afford compounds 1-8. Their structures are shown in Figure 1 , and the NMR data for the new compounds 1-3 are listed in Table 1 . By comparison with literature data, the known compounds were identified as 1-hydroxy-3-hydroxyethyl-8-methoxycarbonylxanthone (4) [11] , 1,3,7-trihydroxy-2-(2-hydroxy-3-methyl-3-buteny-l)xanthone (5) [13] , 1-hydroxy-4-(2-hydroxyethyl)-3,8-dimethoxy-9H-xanthen-9-one (6) [14] , caledonixanthone A (7) [15] , and 1hydroxy-4,7-dimethoxy-6-(3-oxobutyl)-xanthone (8) [16] .
Compound 1 was isolated as pale yellow gum. The HRESIMS showed a quasi-molecular ion peak at m/z 367.0790 [M+Na] + (calc. for 367.0794, C 18 H 16 NaO 7 ), in accordance with the molecular formula C 18 H 16 O 7 , which indicated 11 degrees of unsaturation. Its UV spectrum showed absorption maxima at 315, 252, and 210 nm. Strong absorption bands accounting for hydroxyl (3410 cm -1 ), carbonyl (1719 and 1652 cm -1 ), and aromatic groups (1605, 1543 and 1464 cm -1 ) could also be observed in its IR spectrum. The 1 H and 13 C NMR spectra of 1 ( 2)] also supported the presence in the xanthone of a 5,6disubstituted B ring, and a 1,3-disubstituted C ring skeleton [11] . Therefore, compound 1 was assigned as 1-hydroxy-3-hydroxyethyl-5-methoxy-6-methoxycarbonylxanthone.
Compound 2 was isolated as a yellow gum, and its molecular formula was determined as C 18 H 16 O 8 through HRESI-MS analysis (pseudomolecular ion [M+Na] + at m/z 383.0749). The 1 H spectra data of 2 were very similar to those of 1 (see Table 1 ), except for the appearance of a phenolic hydroxy signal at (δ C 12.89) and the disappearance of one of the aromatic proton signals on ring C. This indicated the presence of an additional phenolic hydroxyl group on ring C of compound 2. This was also supported by the typical proton signal of ring C (δ H 6.67 s). The location of the additional phenolic hydroxy group at C-4 was supported by the HMBC correlations of its proton signal (δ H 12.89) with C-3 (δ C 136.5), C-4 (δ C 141.4), and C-4a (δ C 153.0). Compound 2 is, therefore, the 4hydroxy derivative of 1. [11] . The difference between 3 and 4 was the appearance of methoxy signals at δ C 55.9 and δ H 3.80 and the disappearance of the aromatic proton signal on ring C. This indicated that an additional methoxy group should be located on ring B. The HMBC correlations of the methoxy proton signal (δ H 3.80) with C-4 (δ C 144.0) and the singlet for the aromatic proton of ring B (δ H 6.69 s) supported location of the additional methoxy group at C-4. Accordingly, the structure of 3 was determined as shown in Figure 1 .
Some of the isolated xanthones (4-6 and 8) are known to be cytotoxic [11, 14] . Therefore, the cytotoxicity of compounds 1-3 and 7 was tested against five human tumor cell lines (NB4, A549, SHSY5Y, PC3, and MCF7) by the MTT method, with paclitaxel used as the positive control [17] . Compound 1 showed high cytotoxicity against A549 and PC3 cells, with IC 50 values of 3.2 and 2.5 μM, respectively; 2 showed cytotoxicity against NB4 cells with an IC 50 value of 3.6 μM, and 3 showed cytotoxicity against A549 cells with an IC 50 value of 3.5 μM (Table 2 ). 
